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V1.0 1. Add FF corner chip test data 
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VE The conclusion part is rearranged in the form of a table, and the power consumption estimation of 
| the bias situation is added. 
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1 Test objective 


Test the power consumption of the PG2T390H-FFBG900 device in different scenarios. The 
test targets are detailed in Table 1. 


Table 1 Test target 
Brief description Detailed description of test objectives 


High resource power consumption | Test the power consumption of the high resource case of PG2T390H at a junction 
temperature of 100°C 


HSST power consumption Test the power consumption of the HSST case of PG2T390H when the junction 
temperature is 100°C and the line rate is 3.125/6.25/12.5Gbps and DFE mode is 
turned on. 


2 Test environment 


Test platform: PG2T390H universal test board, PG2T390H HSST board, Tektronix MDO4104C 
oscilloscope, high and low temperature experimental chamber ESPEC GMC-71 


Test chip: 
sample#01-PG2T390H-FFBG900 


sample#02-PG2T390H-FFBG900 
sample#03-PG2T390H-FFBG900 
sample#04-PG2T390H-FFBG900 


sample#05 - PG2T390H-FFBG900 
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3 Test Methods 


(1) Set up a test environment. Select the chip with a relatively large core current among the 5 
PG2T390H chips (ranked fourth from small to large among the 5) for testing; use the temperature 
sensor TMP451 to read the junction temperature of the PG2T390H device through the 12C 
interface of the CPLD universal test board. 


(2) Synthesis strategy: Use KEEP HIERARCHY to keep the hierarchy from being optimized. 


4 Test Data 


4.1 High resource scenario 1 


Build a high-resource project. In this project, there are 160K LUT6 working at 160.38MHz, 
20K LUT6 working at 322MHz, 300Kreg, 410 block RAM, flip rate 12.596; 16 lane 12.5G. Testing the 
high resource power consumption of PG2T390H, the resource occupation and junction 
temperature power consumption are recorded in Table 2. 


Table 2 PG2T390H Device high resource power consumption test table 


АВ85. TT (favoring FF) 80.6 100 8862 133 13.4 798 10.46 


vec=1v 
e 2. LUT-180567/243600(7436) А 
. — PG2T390H VCCHP-VCCDRM-1V FF-298423/487200(61X) 15.60(Typical) 
High resource scenario |  VCCADC-VCCA-VCCAIO-1.8V 
DRM36K-410/480(85%) 17.52(Worst) 
АРМ-0/840(0%) 
10-15/500(3%) 
PLL-7/20(35%) 


1 VCCIO-VCCIOCFG-1.8V 
HSST power supply is left floating 


FF FF 75 100 10340 253 16 1769 13.81 


Test instructions: [1] Use the PG2T390H universal test board for testing, which has a fixture, a radiator, and a fan; 
[2 | Use the temperature sensor TMP451 to read the PG2T390H junction temperature through the I2C interface of the CPLD universal test board . 
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4.2 High resource scenario 2 


Build a high-resource project. In this project, there are 110K LUT6 working at 200MHz, 85K 
reg, 240 block RAM, flip rate 3096; 12 lane 12.5G. Testing the high resource power consumption of 
PG2T390H, the resource occupation and junction temperature power consumption are recorded 
in Table 3. 


Table 3 PG2T390H Device High Resource Power Consumption Test Table 


ABHS TT (favoring FF) 80.8 100 7971 121 54 1061 1010 
Riik VCC-1V VCCHP=VCCDRM=1V | LUT-110193/243600(45%) FF- 
TREA VCCADC-VCCA-VCCAIO-1.8V | 85129/487200(17%) DRM36K- 13.58(Typical) 
kien VCCIO-VCCIOCFG-1.8V 240/480(5094) APM-0/840(0%) 15.50(Worst) 
HSST power supply is left floating | 10-25/500(5%) PLL-14/20(70%) 
FF FF 771 100 9287 228 58 1870 12.95 


Test instructions: [1] Test using PG2T390H universal test board. There are clamps, radiators, and fans; 
[2 | Use temperature sensor TMP451 to read the junction temperature of PG2T390H through the I2C interface of the CPLD universal test board . 
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4.3 HSST Power consumption 


Construct the HSST case on the serdes board as follows: 


D The data flow adopts the external loopback mode of TX>RX; 


[ih ss art 


(2) Turn on 1 HPLL, 4 lanes work normally, TK and RK both work under the condition of 


bus width-40bits; 


(3) Use logic PRBS31 generator to generate data and send it externally to RX ма TX. 


The power consumption data is recorded in Table 4. 


Table 4 PG2T390H HSST Power consumption test table 


763(Typical) 
1 2 
9 99 659 4.7 249 209 932(Worst) 
3.125 

839(Typical) 
9 1:95 92 99 694 4.7 24.9 779 1025(Worst) 

8 

a 
" 851(Typical) 
E 1 92 100 741 4.7 24.9 791 1037(Worst) 

PG2T390H o 6.25 
HSST case | 2 j 936(Typical) 
5 ypica 

: 1.05 92 100 782 4.7 24.9 872 1141(Worst) 

Е 
S 1027(Typical) 
1 92 100 898 4.7 24.9 зна 1248(Worst) 

12.5 
1129(Typical) 
1.05 92 100 949 4.7 25 1047 1374(Worst) 
Test instructions: [1] Use 1 Quad , 4 lanes , 40bit only, PRBS31, TX->RX external loopback , DFE mode 
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5 Conclusion 


The measured and software-evaluated power consumption of customer scenario 1 and 
customer scenario 2 is shown in Table 5. Among them, the requirements of scenario 1 and 
scenario 2 are as follows: 

Customer scenario 1: 160K LUT6 working at 160.38MHz, 20K LUT6 working at 322MHz, 
300Kreg, 410 block RAM, flip rate 12.5%; 16 lane 12.5G. 

Customer scenario 2: 110K LUT6 working at 200MHz, 85K reg, 240 block RAM, flip rate 
30%; 12 lane 12.5G. 


Table 5 scene 1 and scene 2 Measured and software estimated power consumption table 


Customer scenario case Customer scenario 


1(W) 


case 2 (W) 


Typical scenario 


TT chip 


Logic actual measured power consumption 


10.46 


10.10 


Logic estimated power consumption 


15.60(Typical) 
17.52(Worst) 


13.58(Typical) 
15.50(Worst) 


HSST measured power consumption 


3.79 


2.84 


HSST estimated power consumption 


4.11(Typical) 
4.99(Worst) 


3.08(Typical) 
3.74(Worst) 


Measured total power consumption 
(Logic actual measurement + HSST actual 
measurement) 


14.25 


12.94 


Software estimated total power consumption 


(Logistic estimation + HSST estimation) 


19.71(Typical) 
22.51(Worst) 


16.66(Typical) 
19.24(Worst) 


FF chip positive 
pull bias 396 


TI] 
Logic measured power consumption 


15.11 


14.25 


Logic estimated power consumption 


17.07(Typical) 
18.97(Worst) 


14.95(Typical) 
16.85(Worst) 


121 
HSST measured power consumption 


4.42 


3.32 


HSST estimated power consumption 


4.77(Typical) 
5.81(Worst) 


3.58(Typical) 
4.36(Worst) 


Actual total power consumption (logic 
measurement + HSST measurement) 


19.53 


17.57 


Software estimated total power consumption 
(logic estimate 4 HSST estimate) 


21.84 (Турса!) 
24.78(Worst) 


18.53(Typical) 
21.21(Worst) 


Note: [1] The measured power consumption value with a pull bias of 396: According to the software estimated 
power consumption value of 1.03V/1.0V estimated power consumption value*1.0V measured power consumption 
value. [2] The measured power consumption of HSST is calculated according to the HSSTAVCC voltage 1.08V 
estimated value/1.05V estimated value*1.05V measured value. 
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